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1
$H$ $||\cdot||\not\in$; $(\cdot, \cdot)$ Hilber , $C$ $H$
, $A$ $C$ $H$ . , 7
$(v-u, Au)\geq 0$ , $\forall v\in C$ (1.1)
$u\in C$ . Stampacchia $[16, 17]$
, , . $VI(C, A)$
. $C=H$ , $VI(H, A)=A^{-1}\mathrm{O}$ . , $A^{-1}0=\{u\in H$ :
$Au=0\}$ . $T$ $C$ $C$ . $A=I-T$ , $F(T)=VI(C, A)$
. , $I$ $H$ , $F(T)$ $T$
. $C$ $H$ $A$ (inverse-strongly-monotone) ,
($x-y$ ,Ax-Ay) $\geq\alpha||Ax-Ay||^{2}$ , $\forall x,y\in C$ (1.2)
$\alpha$ [6, 18, 12]. , $A$ $\alpha- \mathrm{i}\mathrm{n}\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{s}\mathrm{e}$-strongly-
monotone .
, $\mathrm{G}\mathrm{o}\mathrm{l}’ \mathrm{s}\mathrm{h}\mathrm{t}\mathrm{e}\dot{\mathrm{l}}\mathrm{n}- \mathrm{b}\mathrm{e}\mathrm{t}’ \mathrm{y}\mathrm{a}\mathrm{k}\mathrm{o}\mathrm{v}[10]$
$R^{\backslash }\mathit{4}R$
:
1.1( $\mathrm{G}\mathrm{o}\mathrm{l}’ \mathrm{s}\mathrm{h}\mathrm{t}\mathrm{e}\dot{\mathrm{l}}\mathrm{n}-\mathrm{b}\mathrm{e}\mathrm{t}$’yakov[10]). $\mathbb{R}^{N}$ $N$ Euciid , $A$
$\mathbb{R}^{N}$ $\mathbb{R}^{N}$
$\alpha-\mathrm{i}\mathrm{n}\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{s}\mathrm{e}$ -strongly-monotone operator . $x_{1}=x\in \mathbb{R}^{N}$ ,
$x_{n+1}=x_{n}-\lambda_{n}Ax_{n}$ $(n=1,2, \ldots)$
. , $\{\lambda_{n}\}$ $0<a<b<2\alpha$ $a,$ $b$ $\lambda_{n}\in[a, b]$
. , $A^{-1}0\neq\emptyset$ , $\{x_{n}\}$ f $A^{-1}0$ 2 .




L2 ( - - [12]). $C$ Hilbert $H$ , $A$ $C$
$H$ $\alpha-i\mathrm{n}\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{s}\mathrm{e}$ -strongly-monotone operator . $x_{1}=x\in C$ ,
$x_{n+1}=F_{C}(\alpha_{n}x_{n}+(1-\alpha_{n})P_{C}(x_{n}-\lambda_{n}Ax_{n}))$ $(n=1,2, \ldots)$
. , $P_{C}$ $H$ $C$ , $\{\alpha_{n}\}$ $\{\lambda_{n}\}$ $-1<a<b<1$
$a_{7}b$ $\alpha_{n}\in[a_{\mathrm{I}}b],$ $0<c<d<2(1+a)\alpha$ $c,$ $d$ $\lambda_{n}\in[c,d]$
, , $VI(C, A)\neq\emptyset$ , $\{x_{n}\}$ $VI(C, A)$ $z$
.
$C$ $C$ $T$ (strlctly pseudocontractive) ,
$||Tx-Ty||^{2}\leq||x-y||^{2}+k||(I-T)x-(I-T)y||^{2}$ , $\forall x,$ $y\in C$ (1.3)
$k(0\leq k<1)$ [6]. , $T$ $k$-stricfly pseudocontractive
. , Browder-Petryshyn [6]
:
L3 (Browder-Petryshyn [6]). $K$ Hilbert $H$ ,
$T$ $K$ $K$ $k$-strictly pseudocontractive mapping . $x_{1}=x\in K$ ,
$x_{r_{\nu}+1}=\alpha x_{n}+(1-\alpha)Tx_{n}$ $(n=1,2, \ldots)$
. , $\alpha\in(k, 1)$ . , $\{x_{n}\}$ $F(T)$ $z$ .
$E$ $||\cdot||$ Banach , $E^{*}$ $E$ . $x\in E$ $f\in E^{*}$
$\langle$ $x,$ $f\}$ . $C$ Banach $E$
, $A$ $C$ $E$ . ,
:
14. $C$ Banach $E$ , $A$ $C$ $E$
. ,
(Au, $J(v-u)\rangle\geq 0$ , $\forall v\in C$ (1.4)
$u\in C$ . , $J$ $E$ $E^{*}$ .
1.4 , ,
, 1,4 , $x_{1}=x\in C$ ,
$x_{n\dagger 1}=\alpha_{n}x_{n}+(1-\alpha_{n})Qc(x_{n}-\lambda_{n}Ax_{n})$ $(n=1,2, \ldots)$
$\{x_{n}\}$ . , $Qc$ $E$ $C$ sunny nonexpansive
retraction 7 $\{\alpha_{n}\}\subset[\mathrm{O}, 1],$ $\{\lambda_{n}\}\subset(0, \infty)$ . ,
$\{x_{n}\}$ , 1.4 ( 3.1). 31 ,




$E$ $||\cdot\downarrow|$ Banach , $E^{*}$ $E$ . $E$
$\{x_{n}\}$ $E$ $x$ $\mathrm{A}$ ‘ , $\{x_{n}\}$ $x$ $x_{n}arrow x$ , $\{x_{n}\}$ $x$
$x_{n}arrow x$ .
Banach $E$ (uniformly convex) , $E$ $\{x_{n}\},$ $\{y_{n}\}$
,
$||x_{n}||=||y_{n}||=1,11\mathrm{m}narrow\infty||x_{n}+y_{n}||=2$
$\lim_{narrow\infty}||x_{n}-y_{n}||$ $=0$ . , $E$ (smooth)
, $x,$ $y\in U=\{x\in E:||x||=1\}$ ,
$\lim_{tarrow 0}\frac{||x+ty||-||x||}{t}$ (2.1)
. , $E$ (uniformly smooth) , (2.1)
$x,$ $y\in U$ . $E$ ${\rm Re}\acute{\mathrm{c}}\mathrm{h}\mathrm{e}\mathrm{t}$ ,
$x\in U$ , (2.1) $y\in U$ . , $E$ modulus
of smoothness $\rho:[0, \infty)arrow[0, \infty)$ :
$\rho(\tau)=\sup\{\frac{1}{2}(||x+y||+||x-y||)-1$ : $x,$ $y\in E,$ $||x||=1,$ $||y||=\tau\}$ .
$E$ $\lim_{\tauarrow 0}\rho(\tau)/\tau=0$ .
$q$ $1<q\leq 2$ . , Banach $E$ $q$- (q-unifomly
smooth) , $\tau>0$ $\rho(\tau)\leq c\tau^{q}$ $c>0$
.
$q$-uniformly smooth Banach :
21([2], [3]). $q$ $1<q\leq 2$ , $E$ Banach . ,
$E$ $q$-uniformly smooth , $x,$ $y\in E$ ,
$\frac{1}{2}(||x+y||^{q}+||x-y||^{q})\leq||x||^{q}+||Ky||^{q}$
$K\geq 1$ .
2.1 $K$ $E$ $q$-uniformly smoothness constant $(\mathrm{c}\mathrm{f}:[2])$ . $q$ $q>1$
$\sim$
$E$ $2^{E^{*}}$ (generalized) duality mapping $J_{q}$ , $x\in E$
,
$J_{q}(x)=\{x^{*}\in E^{*} : \langle x, x^{*})=||x||^{q}, ||x^{*}||=||x||^{q-1}\}$
. , $J=J_{2}$ normalized duality mapping . , $x\in E$
,
$J_{q}(x)=||x||^{q-2}J(x)$ (2.2)
, $E$ , $J$ $(\mathrm{c}\mathrm{f}:[25])$ . , $E$ Hilbert
, $J$ $I$ .
, $q$-uniformly smooth Banach [3] :
88
22([3]). $q$ $1<q\leq 2$ , $E$ $q$-unifornly smooth Banach
, , $x,$ $y\in E$ ,
$||x+y||^{q}\leq||x||^{q}+q\langle y, J_{q}(x)\rangle+2||Ky||^{q}$
. , $J_{q}$ $E$ generalized duality mapping , $K$ $E$ $q$-uniformly
smoothness constant .
$E$ Banach , $C$ $E$ . , $C$ $c$ $T$
(nonexpansive) ,
$||Tx-Ty||\leq||x-y||$ , $\forall x,y\in C$
. $T$ $F(T)$ ,
3.1 , [5] :
23(Browder [5]). $K$ Banach $E$ , $T$ $K$
$K$ . $K$ $\{uj\}$ $ujarrow u\mathit{0},$ $\mathrm{l}\mathrm{i}\mathrm{m}jarrow\infty||uj-Tuj||=0$
, $u_{0}$ $T$ .
$D$ $C$ , $Q$ $C$ $D$ . , $Q$ sunny ,
$x\in C$ , $Qx+t(x-Qx)\in C,$ $t\geq 0$
$Q(Qx+t(x-Qx))=Qx$
. $C$ $D$ $C$ sunny nonexpansive retract
, $C$ $D$ sun$\mathrm{n}\mathrm{y}$ nonexpansive retraction .
$E$ Banach , $C$ $E$ . $C$ $E$ $A$
(accretive) ,
(Ax-Ay, $j(x-y)\rangle\geq 0$ , $\forall x_{;}y\in C$
$j$ ( $x$ $y$ ) $\in J(x-y)$ . , (1A) sunny
nonexpansive retraction [1] :
24([1]). $C$ Banach $E$ . $Qc$ $E$ $C$
sunny nonexpansive retraction , $A$ $C$ $E$ .
, $\lambda>0$ ,
$S(C,A)=F(Qc(u-\lambda Au))$
. , $S(C, A)=$ {$u\in C$ : $\langle$Au, $J(v-u))\geq 0,\forall v\in C$} .
, (1.2) Banach . $C$ Banach
$E$ . $\alpha>0$ , $C$ $E$ $A$ \mbox{\boldmath $\alpha$}\mbox{\boldmath $\alpha$} ( $\alpha$-inverse-
strongly-acccretive $\rangle$ ,
$\langle$Ax-Ay, $J(x-y))\geq\alpha||Ax-Ay||^{2}$ , $\forall x,y\in C$ (2.3)
$\theta$ a
. ,
. (2.3) , $x,$ $y\in C$ ,
$||Ax-Ay|| \leq\frac{1}{\alpha}||x-y||$ (2.4)
. $q$ $q\geq 2$ . (2.2), (2.3), (2.4) , $x,$ $y\in C$
,




. \sim $>2$ $q$-uniformly smooth Banach $(\mathrm{c}\mathrm{f}:[23])$ .
, , - 2-uniformly smooth Banach
. Hilbert , Lebes $\mathrm{e}$ $L^{p}(p\geq 2)$ 2-uniformly
smooth .
2-uniformly smooth Banach [1] :
2.5 ([1]). $C$ 2-uniformly smooth Banach $E$ . $\alpha>0$
, $A$ $C$ $E$ $\alpha-\mathrm{i}\mathrm{n}\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{s}\mathrm{e}$ -strongly-accretive operator . $0<\lambda\leq\alpha/K^{2}$
, $I-\lambda A$ $C$ $E$ . , $K$ $E$ 2-uniformly smoothness
constant .
26. $q\geq 2$ , (2.5) $x,$ $y\in C$ ,
$||(I-\lambda A)x-(I-\lambda A)y||^{q}\leq||x-y||^{q}+\lambda(2K^{q}\lambda^{q-1}-q\alpha^{q-1})||Ax-Ay||^{q}$ (2.6)
. $q>2$ , $q$-uniformly smooth Banach , 2-uniformly
smooth Banach . $1<q<2$ , (2.5), (2.6) .
Kirk [14], 24, 25 , $K$ 2-uniform $1\mathrm{y}$ smooth
Banach $E$ , , $K$ $E$ sunny nonexpansive retract
, $A$ $K$ $E$ , $S(K, A)$ .
, Reich [22] ( $\mathrm{c}\mathrm{f}$: LauS [19], -Kim
[24], Bruck [8] $)$ :
27(Reich [22]). $C$ $\mathrm{F}\mathrm{r}\mathrm{e}\acute{\mathrm{c}}\mathrm{h}\mathrm{e}\mathrm{t}$ Banach $E$
. $\{T_{1}, T_{2}, \ldots\}$ $C$ $C$ , $\bigcap_{n=1}^{\infty}F(T_{n})\neq\emptyset$
. , $x\in C,$ $\ =T_{n}T_{n-1}$ , $..T_{1}(n=1,2, \ldots)$ . ,
$\infty$
$\cap\overline{co}\{S_{m}x : m\geq n\}$ $\cap F(T_{n})$
$n=1$ $n=1$
1 . , $\overline{co}D$ $D$ .
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3
, 2-uniformly smooth Banach
1.4 :
31. $E$ 2-uniformly smooth Banach , $C$ $E$
. $Q_{C}$ $E$ $C$ sunny nonexpansive retraction , $\alpha>0$ , $A$
$C$ $E$ $\alpha-\mathrm{i}\mathrm{n}\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{s}\mathrm{e}-\mathrm{s}\mathrm{t}\mathrm{r}\mathrm{o}\mathrm{n}\mathrm{g}\mathrm{l}\mathrm{y}\prime \mathrm{a}\mathrm{c}\mathrm{c}\mathrm{r}\mathrm{e}\mathrm{t}\mathrm{i}\mathrm{v}\mathrm{e}$operator . $x_{1}=x\in C$ ,
$x_{n+1}=\alpha_{n}x_{n}+(1-\alpha_{n})Qc(x_{n}-\lambda_{n}Ax_{n})$ $(n=1,2, \ldots)$
. , $\{\lambda_{n}\}$ $\{\alpha_{n}\}$ $a>0$ $\lambda_{n}\in[a, \alpha/K^{2}]$ , $0<b<c<1$
$b,$ $c$ $\alpha_{n}\in[b, c]$ . , $S(C, A)\neq\emptyset$ ,
$\{x_{n}\}$ $S(C, A)$ $z$ . , $K$ $E$ 2-uniformly smoothness constant
.
. $n=1,2$ ,-. . , $y_{n}=Qc(x_{n}-\lambda_{n}Ax_{n})$ . $u\in S(C, A)$
. , $\{x_{n}\}$ $\{y_{n}\}$ . 24, 25 ,
$n=1,2,$ $\ldots$ ,
$||y_{n}-u||\leq||x_{n}-u||$ (3.1)
. (3.1) , $n=1,2,$ $\ldots$ ,
$||x_{n+1}-u||\leq||x_{n}-u||$
. , $\{||x_{n}-u||\}$ $\lim_{narrow\infty}||x_{n}-u||$ .
, $\{x_{n}\}$ . , (3.1), (2.4) , $\{y_{n}\},$ $\{Ax_{n}\}$ .
,
$\lim_{narrow\infty}||x_{n}-y_{n}||=0$ (3.2)
. , $E$ , $||\cdot||^{2}$
,
$\{x_{n}\}$ , $z$ $\{x_{n}\}$ $\{x_{n}.\cdot\}$ . , $\lambda_{n_{i}}\in$
$[a, \alpha/K^{2}]$ , $\lambda_{0}\in[a, \alpha/K^{2}]$ $\{\lambda_{n:}\}$ $\{\lambda_{n_{j_{j}}}\}$ .
$\lambda_{n_{\mathrm{i}}}arrow\lambda_{0}$ . , $z\in S(C, A)$ . Q ,
$y_{n:}=Q_{C}(x_{n}:-\lambda_{n}Ax_{n_{i}})$: ,
||Qc{xnt-\lambda 0Axn:)-x | $\leq||(x_{n_{i}}-\lambda_{0}Ax_{n:})-(x_{n:}-\lambda_{n_{i}}Ax_{n_{\mathrm{i}}})||+||y_{n_{\mathrm{i}}}-x_{n_{i}}||$
$\leq M|\lambda_{n-},-\lambda_{0}|+||y_{n_{i}}-x_{n}.\cdot||$ (3.3)




. , 2.5 , $Qc(I-\lambda \mathit{0}A)$ . , (3.4), 24,
23 , $z\in F(Qc(I-\lambda_{0}A))=S(C, A)$ .
, $\{x_{n}\}$ $S(C, A)$ $z$ . $n=1,2,$ $\ldots$
$T_{n}=\alpha_{n}I+(1-\alpha_{n})Q_{C}(I-\lambda_{n}A)$
, $x_{n+1}=T_{n}T_{n-1}\cdots T_{1}x,$ $z \in\bigcap_{n=1}^{\infty}\overline{\mathrm{c}o}\{x_{m} : m\geq n\}$ . 25, 24,
27 ,
$\cap$ $\{x_{m} :m\geq n\}\cap S(C, A)=\{z\}$
$n=1$
. , $\{x_{n}\}$ $S(C, A)$ $z$ .
4
, 31 2-uniformly smooth Banach
. ,
. Goi’ $\mathrm{s}\mathrm{h}\mathrm{t}\mathrm{e}\dot{\ln}-\mathrm{T}\mathrm{r}\mathrm{e}\mathrm{t}’ \mathrm{y}\mathrm{a}\mathrm{k}o\mathrm{v}$ ( 1.1) :
4.1. $E$ 2-uniformly smooth Banach . $\alpha>0$ , $A$ $E$
$E$ $\alpha- \mathrm{i}\mathrm{n}\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{s}\mathrm{e}$-strongly-accretive operator . $x_{1}=x\in E$ ,
$x_{n+1}=x_{n}-r_{n}Ax_{n}$ $(n=1,2, \ldots)$
. , {r $0<s<t<\alpha/K^{2}$ 8, $t$ $r_{n}\in[s, t]$
. , $A^{-1}0=\{u\in E: Au=0\}\neq\emptyset$ , {x $A^{-1}0$ $z$
. , $K$ $E$ 2-uniformly smoothness constant .





. , $S(E, A)=A^{-1}0$ . $r_{n}=\lambda_{n}(1-\alpha_{n})$ , 31 4
, $\{x_{\mathit{7}b}\}$ $A^{-1}0$ $z$ .
, . $0\leq k<1$ . $E$
.
Banach , $c$ $E$ . , $C$ $C$ $T$ k-strictly
pseudocontractive ,
$\langle Tx-Ty,j(x-y)\rangle\leq||x-y||^{2}-\frac{1-k}{2}||(I-T)x-(I-T)y||^{2}$ , $\forall x,$ $y\in C$ (4.1)
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$J\acute{(}x-y$ ) $\in J(x-y)$ $[6, 20]$ , , (4.1) ,
$\langle(I-T)x-(I-T)y,j(x-y)\rangle\geq\frac{1-k}{2}||(I-T)x-(I-T)y||^{2}$ (4.2)
. $E$ Hilbert , (4.1) $\langle$ , (4.2) $)$ (1.3)
. Browder-Petryshyn ( 12) :
42. $E$ 2-uniformly smooth Banach , $C$ $E$
, , $E$ sunny nonexpansive retract . $T$ $C$ $C$ $k$-strictly pseudo-
contractive mapping . $x_{1}=x\in C$ ,
$x_{n+1}=(1-\beta_{n})x_{n}+\beta_{n}Tx_{n}$ $(n=1,2, \ldots)$
, , $\{\beta_{n}\}$ $0<\beta<\gamma<(1-k)/2K^{2}$ $\beta,\gamma$ $\beta_{n}\in[\beta, \gamma]$
. , $F(T)\neq\emptyset$ , $\{x_{n}\}$ $F(T)$ $z$ . ,
$K$ $E$ 2-uniformly smoothness constant .
. $T$ $C$ $C$ $k$-strictly pseudocontractive mapping . (4.2) , $A=I-T$
, $A$ $(1-k)/2- \mathrm{i}\mathrm{n}\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{s}\mathrm{e}$-strongly-accretive . ,
$S(C, I-T)=F(T)$
. $\{\lambda_{n}\}$ 3.1 . $\alpha=(1-k)/2,$ $k\in[0,1),$ $K\geq 1$ ,
$\lambda_{n}\in(0,1)$ . , $Qc$ retraction ,
$x_{n+1}=\alpha_{n}x_{n}+(1-\alpha_{n})Qc_{\mathit{1}}(x_{n}-\lambda_{n}(I-T)x_{n})$
$=\alpha_{n}x_{n}+(1-\alpha_{n})Qc((1-\lambda_{n})x_{n}+\lambda_{n}Tx_{n})$
$=\alpha_{n}x_{n}+(1-\alpha_{n})$ ( $(1-\lambda_{n})x_{n}$ $\lambda_{n}Tx_{n}$ )
$=(1-\lambda_{n}(1-\alpha_{n}))x_{n}+\lambda_{n}(1-\alpha_{n})Tx_{n}$
. $\beta_{n}=\lambda_{n}(1-\alpha_{n})$ , 3.1 , $\{x_{n}\}$ $F(T)$ $z$
.
$C$ Banach $E$ . $\alpha>0$ . $C$ $E$
\mbox{\boldmath $\alpha$}\mbox{\boldmath $\alpha$} ( $\alpha$-strongly accretive) ,
$\langle$Ax-Ay, $J(x-y)\rangle$ $\geq\alpha||x-y||^{2}$ , $\forall x,y\in C$
. $\beta>0$ . $C$ $E$ $A$ $\beta$-Lipschitz ($\beta$-Lipschitz
continuous) ,
$||Ax-Ay||\leq\beta||x-y||$ , $\forall x,y\in C$
. $C$ Hilbert $H$ . $u\in VI(C, A)$
$t$} , projection algorithm . , $x_{1}=x\in C$ ,
$x_{n+1}=Pc(x_{n}-\lambda Ax_{n})$ $(n=1,2_{7}\ldots)$ (4.3)
103
, , $Pc$ $H$ $C$ , A $C$
$H$ ( ) , $\lambda>0$ . $A$ $C$ $H$ $\alpha$-strongly accretive
, $\beta$-Lipschitz continuous, $\lambda\in(0,2\alpha/\beta^{2})$ , $Pc(I-\lambda A)$ $C$ $C$
. , Banach contraction principle , (4.3)
$VI(C, A)$ $(\mathrm{c}\mathrm{f}:[4])$ . ,
Lipschitz :
43. $E$ 2-unifomly smooth Banach , $C$ $E$
. $Qc$ $E$ $C$ sunny nonexpansive retraction . $\alpha>0,$ $\beta>0$
, $A$ $C$ $E$ $\alpha$-strongly accretive , $\beta$-Lipschitz continuous operator
. $x_{1}=x\in C$ ,
$x_{n+1}=\alpha_{n}x_{n}+(1-\alpha_{n}\rangle Q_{C}(x_{n}-\lambda_{n}Ax_{n})$ $(n=1,2, \ldots)$
. , $\{\lambda_{n}\}$ $\{\alpha_{n}\}$ $a>0$ $\lambda_{n}\in[a, \alpha/K^{2}\beta^{2}],$ $0<b<c<1$
$b,$ $c$ $\alpha_{n}\in[b, c]$ . , $S(C, A)\neq\emptyset$ , $\{x_{n}\}$
$S(C, A)$ $z$ . , $K$ $E$ 2-uniformly smoothness constant
.
$\text{ }\mathfrak{M}$ . A&C $\hslash^{1}\text{ }E\text{ }\sigma$) a-strongly accretive $\mathrm{B}_{1^{\vee}}\mathcal{D},$ $\beta$-Lipschitz continuous operator 2 $\text{ }$
. , $x,y\in C$ ,
(Ax-Ay, $J(x-y) \rangle\geq\alpha||x-y||^{2}\geq\frac{\alpha}{\beta^{2}}||Ax-Ay||^{2}$
. , $A$ $\alpha/\beta^{2}- \mathrm{i}\mathrm{n}\mathrm{v}\mathrm{e}\mathrm{r}\mathrm{s}\mathrm{e}$ -strongly-accretive . $A$ strongly accretive,
$S(C, A)\neq\emptyset$ , $S(C, A)$ 1 $z$ . 31 , $\{x_{n}\}$
$S(C, A)$ $z$ .
[1] K. Aoyama, H. Iiduka and W. Takahashi, Weak convergence of accretive operators in
Banach spaces, submitted.
[2] K. Ball, E. A. Carlen and E. H. Lieb, Sharp uniform convexity and smoothness inequal-
ities for trace norms, Invent. Math. 115 (1994), 463-482.
[3] B. Beauzamy, Introduction to Banach Spaces and Their Geometry, 2nd Ed., North
Holland, 1985.
[4] H. Brezis, Analyse Fonctionnelle, Masson, Editeur, Paris, 1983.
[5] F. E. Browder, Nonlinear operators and nonlinear equations of evohrtion in Banach
spaces, Proc. Sympoa. Pure Math. 100-2, Amer. Math. Soc. Providence, $\mathrm{R}.\mathrm{I}$ . $(1976)$ .
104
[6] F. E. Browder and W. V. Petryshyn, Construction offiwed points of nonlinear mappings
in Htibert space, J. Math. Anal. Appl. 20 (1967), 197-228.
[7] R. E. Bruck, Jr., Nonexpansive retracts of Banach spaces, Bull. Amer. Math. Soc. 76
(1970), 384-386.
[8] R. E. Bruck, A simple proof of the mean ergodic theorem for nonlinear contractions in
Banach spaces, Israel J. Math. 32 $(1979)\backslash$ ’ 107-116.
[9] J. Diestel, Geometry of Banach Spaces -Selected Topics, Lecture Notes in Mathematics,
485. Springer-Verlag, Berlin-New York (1975).
[JO] E. G. Gol’$\mathrm{s}\mathrm{h}\mathrm{t}\mathrm{e}\dot{\ln}$ and N. V. $\mathrm{h}\mathrm{e}\mathrm{t}’ \mathrm{y}\mathrm{a}\mathrm{k}\mathrm{o}\mathrm{v}$ , Modified lagrangians in convex programming
and their generalizations, Math. Prog. Study 10 (1979), 86-97.
[11] H. Iiduka and W. Takahashi, Weak convergence of a projection algorithm for variational
inequalities in a Banach space, submitted.
[12] H. Iiduka, W. Takahashi and M. Toyoda, Approzimation of solutions of variational
inequalities for monotone moppings, PanAmer. Math. J. 14 (2004), 49-61.
[13] S. Kamimura and W. Takahashi, Weak and strong convergence to solutions of accretirye
operator indusions and applications, Set-Valued Anal. 8 (2000), 361-374.
[14] W. A. Kirk, A fied point theorem for mappings uzhich do not increase distances, Amer.
Math. Monthly 72 (1965), 1004-1006.
[15] S. Kitahara and W. Takahashi, Image recovery by conve $x$ combinations for sunny non-
eqansive refractions, Topol. Method Nonlinear Anal. 2 (1993), 333-342.
[16] D. Kinderlehrer and G. Stampacchia, An introduction to variational inequalities and
their applications, Academic Press, New York, 1980.
[17] J. L. Lions and G. Stampacchia, Variational inequalities, Comm. Pure Appl. Math. 20
(1967), 493-517.
[18] F. Liu and M. Z. Nashed, Regularization of nonlinear ill-posed variational inequalities
and convergence rates, Set-Valued Anal. 6 (1998), 313-344.
[19] A. T. Lau and W. Takahashi, Weak convergence and non-linear ergodic theorems for
reversible semigroups of nonexpansive mappings, Pacific J. Math. 126 (1987), 277-294.
[20] M. 0. Osilike and A. Udomene, Demiclosedness principle and convergence theorems for
strictly pseudocontractive mappings of Browder-Petryshyn tyPe, J. Math. Anal. Appl.
256 (2001), 431-445.
[21] S. Reich, Asymptotic behavior of constructions in Banach spaces, J. Math. Anal. Appl.
44 (1973), 57-70.
105
[22] S. Reich, VVeak convergence theorems for noneqansive mappings in Banach spaces, J.
Math. Anal. Appl. 67 (1979), 274-276,
[23] Y. Takahashi, K. Hashimoto and M. Kato, On sharp uniform convexity, smoothness,
and strong type, cotype inequalities, J. Nonlinear and Convex Analysis 3 (2002), 267-
281.
[24] W. Takahashi and G. E. Kim, Approximating fixed points of nonexpansive mappings
in Banach spaces, Math. Japonica 48 (1998), 1-9.
[25] W. Takahashi, Nonlinear $\mathbb{R}nctional$ Analysis, Yokohama Publishers, Yokohama, 2000.
[26] H. K. Xu, Inequalities in Banach spaces with applications, Nonlinear Anal. 16 (1991),
1127-1138.
[27] C. ZJinescu, On uniformly convex functions, J. Math. Anal. Appl. 95 (1983), 344-374.
